Solairaju and Chithra [3] introduced a new type of labeling of a graph G with q edges called an edge-odd graceful lebeling if there is a bijection f from the edges of the graph to the set {1, 3, 5, . . . , 2q − 1} such that, when each vertex is assigned the sum of all the edges incident to it mod 2q, the resulting vertex labels are distinct. They showed edgeodd graceful labeling for graphs related to paths. In this paper, graphs related to cycles that admitted edge-odd graceful labelings are shown.
Introduction
Let G be a simple undirected graph with q edges. Thoughtout this paper, let V (G) and E(G) denote the vertex set and the edge set of G, respectively. In 1967, Rosa [1] introduced a labeling of G called graceful labeling which is an injection f from V (G) to the set {0, 1, 2, . . . , q} such that each edge xy is assigned the label |f (x) − f (y)|, the resulting edge labels are distinct. A graph G is said to be graceful if G admits a graceful labeling. In 1991, Gnanojothi [2] defined a graph G to be odd-graceful if there is an injection f from V (G) to the set {0, 1, 2, . . . , 2q − 1} such that, when each edge xy is assigned the label |f (x) − f (y)|, the resulting edges labels are in the set {1, 3, 5, . . . , 2q − 1}. Later, Solairaju and Chithra [3] introduced a new type of labeling of a graph G called an edge-odd graceful labeling which is a bijection f from E(G) to the set {1, 3, 5, . . . , 2q − 1} so that the induced mapping f + from V (G) to the set {0, 1, 2, . . . , 2q − 1} given by f + (x) = f (xy) (mod 2q) where the vertex x is adjacent to other vertex y. The edge labels and vertex labels are distinct. A graph that admitted an edge-odd graceful labeling is called edge-odd graceful. The authors in [3] showed edge-odd graceful labelings of graphs related to paths : the Hoffman tree P n ΘK 1 where n ≥ 2, the Bistar B n,n when n is odd, the graph < K 1,n : 2 > and the Double star K 1,n,n when n is even. Motivated by these, we investigate edge-odd graceful graphs related to cycles.
An SF (n, m) is a graph consiting of a cycle C n where n ≥ 3 and n sets of m independent vertices where each set joins to each of vertices on C n . We show an edge-odd graceful labeling of SF (n, m) (in Theorem 2.1 and 2.3).
A wheel graph W n+1 is a graph with n + 1 vertices obtained by connecting a single vertex to all vertices of a cycle C n . We show (in Theorem 3.1) that W n+1 is edge-odd graceful when n is even.
SF (n, m)
In this section, let v 1 , v 2 , . . . , v n be vertices on the cycle of SF (n, m) and for each j = 1, 2, . . . , n the vertices v Proof. Let G denote the graph SF (n, 1). So q = 2n.
. . , n. Then the edge labels are arranged in the set {1, 3, . . . , 2n−1}∪{4n−1, 4n− 3, . . . , 2n + 3} ∪ {2n + 1}. The vertex labels are arranged in the set {1, 3, . . . , 2n − 1} ∪ {2n + 1} ∪ {4n − 1, . . . 2n + 3}. Therefore the edge label are odd and distinct and the vertex labels are distinct. So G is edge-odd graceful. Proof. For n = 1, it is obvious. Suppose that n ≥ 3. Since n|m, m = nt 1 for some integer t 1 . Then
Since n is odd, n can be writen in the form a It suffice to show that there is no a i for i ∈ {1, 2, . . . , s} such that a i |(m 2 −2). Suppose to the contary that there is a j for some j ∈ {1, 2, . . . , s} such that
, a j |2 which is a contradiction.
Theorem 2.3. The graph SF (n, m) is edge-odd graceful when n is odd, m is even and n|m.
Proof. Let G denote the graph SF (n, m). Next, we shall show that the vertex labels are distinct. Since the vertex labels of the independent vertices arranged in the set {1, 3, . . . , 2nm − 1} are odd and the vertex labels of vertices on the cycle are even, it suffices to show that f
. By the assumption and Lemma 2.2, gcd(n, m 2 − 2) = 1. Then n|(j − j ′ ) which is a contradiction.
(ii) We shall show that f
Since n|m and n is odd, n|(j − 1) which is a contradiction.
(iii) We shall show that f
Since n|m, n|2 which is a contradiction.
(iv) We show that f
) for some j ∈ {2, 3, . . . , n − 1}. Then (n − j)m 2 + 2nm + 2j = kn(1 + m) for some integer k, that is, n|[(n − j)m 2 + 2nm + 2j]. Since n|m and n is odd, n|j which is a contradiction.
Then the vertex labels are distinct and arranged in the set {0, 1, 2, . . . , 2n+ 2nm − 1}. Therefore G is edge-odd graceful. 
W n+1
A wheel graph W n+1 is a graph with n + 1 vertices obtained by connecting a single vertex v to all vertices of a cycle v 1 v 2 · · · v n v 1 . Then the vertex set of W n+1 is the set {v, v 1 , v 2 , . . . , v n } and the edges set of W n+1 is the set {vv i | i = 1, 2, . . . , n} ∪ {v i v i+1 | i = 1, 2, . . . , n − 1} ∪ {v 1 v n }. Then, the number of edges is 2n.
Theorem 3.1. The wheel graph W n+1 is edge-odd graceful when n is even.
Proof. Let G denote the wheel graph W n+1 .
. . , n − 1; and f (v 1 v n ) = 2n + 1. The induced mapping are f + (v 1 ) = 2n + 1; f + (v i ) = 4n − 2i + 3 (mod 4n) for i = 2, 3, . . . , n; and f + (v) = n 2 (mod 4n). The edge labels are arranged in the set {1, 3, 5, . . . , 2n − 1} ∪ {4n − 1, 4n − 3, 4n−5, . . . , 2n+3}∪{2n+1}. The vertex labels of vertices v i for i = 1, 2, . . . , n are arranged in the set {2n + 1, 4n − 1, 4n − 3, . . . , 2n + 3} which each number is odd. Since n 2 and 4n are both even, n 2 (mod 4n) is even. So the vertex labels are distinct. Therefore G is edge-odd graceful. 
